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(1) 



(57) Abstract 



The present invention relates to new 3'-oxiniino-2',3'-dideoxynucleoside derivatives corresponding to formula (I) where B is 
substituted or unsubstituted thymin-l-yl, uracyl-l-yl. cytosin-l-yl, adcnin-9.yl or guanin-9-yl and R is CpC^ alkyl or CpC^ acyi. This 
invention may be used to produce substances of this class having an increased activity. The 3'-oxiniino-2'3'-dideo;^udeosides are 
synthesised'from naturally occurring nucleosides that contain a 2-deoxyribo(uranose as their hydrocarbon compound. The position 5' of said 2- 
deoxyriboiuranose is proteaed by a monomethoxytrityl, dimethoxytrityl or tributyldimethylstlyl group. Theliydroxyl group is dien oxidised at 
position 3' in the kcto-group using an oxidiser such as pyridine dichromate or a Dess-Martin reagent, and further oximised in situ 
(hydroxylaminc hydrochloride in pyridine) before suppressing the protecting group at position 5*, the yield ranging from 30 to 70 %. 
Vtrological tests showed that 3'-oxiniino'2',3'-dideoxynucleosides and more precisely 3*-oximino-2',3'-dideoxythymidine are active against the 
hunum immunodeficiency virus (HTV), the B hepatitis virus and the heq>es simplex virus (HSV). These compounds show anti-HIV activity in 
cells deficient in thymidinekynase, as well as an activity against HSV strains deficient in ihymidinekynase. 



H3o6peTeHHe Kacaercji iiobux iipoHSBOjiHbix 3*-oxchmhho-2\3** 
iiHiiesoKCKHyKJieoiHiioB 4)opMynbi: 
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liic R > HcsaMcuieHHkift hjih saMcmetiHui) tumhh-1-hji. ypauHn*l-H;t, 

UHT03HH-1-HA. anCHMH-9-HJl M ryaHHH-9-HJI. a R . C|-C6 BJIKHJI HAH Ci-Q, 

auHJi. 

Uejih • c03;iaHHc 6o;iee aKTMBHwx bcuicctb yroro wiacca. Ckhtci I'-okchmhho- 
35 2'.3'-JiHfle30KCMKyKJieo3HAOB BCii>T HI npHponHbix HyKneo3H;ioB, cojiep)KaiUMx 2- 

ZlC3OKCHpH6o(}]ypaH03y B ICaHCCTBe yniCBOflHOH KOMnOHCHTW. riojiowcHMe 5' 2- 
iIC30KCHpM60<t)ypaH03bI SaiUHIUaiOT MOHOMerOKCHTpHTMflbHOfi. ilHMCTOKCHipHTOflbHOM 

h;ih TpcrGym/ijiHMeTHJicHnHJibHOM rpynnoH, 3aTeM oxhcjuiot rHApoKciin b 
nojio}KeHtiH y B KCTO-rpynny (oKMc;iHTcnb -nHpHAMHMS iinxpoMar hjjh pcaxTHB JXecc- 
30 MapTMiia). oKCHMHpyioT in siiu (PHijpoKCHJiaMHHa rH/ipoxjiopHU B lIHpHaHHC) H 
yyiajwioT aaiuMTiiyio rpynny & nojioxceiiHK 5'. Buxoii 30 - 70%. BKpojioni^ecKMc 
HcnbrraiiHJi iioxasbiBaiOT. hto 3'-oKCHMHHO-Z.3'-;iHiie30KCHHyioico3Hflb], b 

OCOdCHHOCTH 3'-l>KCHMMHO-2'.3 -flHflClOKCHTHMMilMH, o6na;iaiOT aXTHBHOCThK) RpOTHB 

BHpyca MMMyiio/ictiiHiiHTa HCJiOBCKu (BHM). BMpyca renaiMra B it BHpyca iipocToro 
35 rcpncca (8111). CociiHiieHHJi aeMOHCipiipyioT anTMBMM aKTKBHOCTt b KJicrxax. 
flC(|)CKTHwx no THMHflHiiKHHa3e. a Taxxce aKTHBHocTb np*.TMB inrdMMOB Blir. 

JIC<)>eKTHblX no THMHilHHKHHase. 



HCKJUOHHTEJIbHO AJIH UEJIEA HHOOPMAKHH 



KoAu, Hcnom^euue aos odoaiiaseKHfl crpaH-^ueHOs PCT 
nyfimoeyiorcs ueau^yHapoAHue aamicu b cooTBercrBisH c PCT. 
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3'-OKCHMHHO-2\3'-aiIiie30KCHHyKJie03HflW 

H HX npOH3BOilHbie 

06jiaCTb TeXHHKH 

H3o6peTeHHe othochtca k oSjiacTH opraHHHecKoS xhmhh h BHpycojiorHH h 
5 KHcaercK hobbix anajioroB HyKJieoaaaoB, coaepMcaiuHX b KanecTBe yrjieBOHHoii 

KOMnOHCHTbl 3-OKCHMHHO-2-Iie30KCHpH6o4)ypaH03y, 3-aUHJ10KCHMHHO-2- 

je30KCHpH6o4)ypaH03y (auHJi* aucTOJi, nponHOHHJi. H3o6yTHpHJi, nHsanoHJi h np.) 
HJiH 3-MeTOKCHMHHO-2-iie30KCHpH5o4)ypaH03y, o5jia;iaiomHx npoTHBOSHpycHOH 
aKTHBHocTbK) uiHpoKoro cncKTpa nefiCTBHS B oTHomeHHH BHpycoB HMMyHoiie4)Hmrra 
10 HejioBexa (BPW), npocroro repneca CBFIT) h BHpyca renaxHia E (BfB), KOTopue 

MOrVT HaHTH npHMCHCHHe B MejIHUHHC. 

ripeAiuecTByiomHH ypoBCHb tcxhhkh 
H3BecTH0 npHMCHCHHe perpoBHpa (3HjxoByiiHH, AZT, 3'-a3Hiio-2\3*- 

iIHJie30KCKTHMHj[lHH) JUISI JieHCHHil naUHCHTOB C CHHJtipOMOM npHOGpCTCHHOrO 

15 HMMyHOfle(})HUHTa (MamKOBCKHfi, JleKapcmeemhie cpedcmea. MocKBa, 

"MeiiHUHHa'\ 1 993, t.2, c. 394), 

H3BeCTH0 npHMCHeHHC aUHKHOBHpa (ACG, 30BHpaKC) JUISI Jie^CHHfl 

saoojicBaHKji. BU3BaHHUx BHpycoM npocToro repneca (MauiKOBCKH^, M.JI, 
JleKapcmeeHHbie cpedcmea, MocKBa, "MeaHUHHa", 1993, t.2, c. 391). 

20 TaK«e H3BeCTH0 npHMCHCHHe 3nHBHpa (^TC) JVISI MHCHW CHHUpOMa 

npHoopcTCHHoro HMMyHojEie())HUKTa HenoBeKa h ero aKTHBHOCTb b OTHomeHHH BHpyca 
renaiHTa B. (Shinazy, R.F. Competitive inhibitors of human immunodeficiency virus 
reverse transcriptase. Perspectives in drug discovery and design. 1 993, 1 5 1 -1 80). 

PacKpbiTHe H3o6peTeHHfl 
25 TexHHHecKOH sajtaneit H3o6peTeHH5i xsjuercx cosnaHHc HOBbix aHajioroB 

HyKjieo3HjaoB, oGjianaioiiiHX npoTHBOBHpycHofi aicTHBHOCTbK) uiHpoKoro cneiopa 
iiCHCTBHH. 5onee H35HpaTejibHbiM nporaBOBHpycHbiM jieifCTBHCM a raxxce oTcyrcxBHeM 

peSHCTCHTHOCTH K 3THM aHaJIOfaM CO CTOpOHbl MyraHTHblX UJTaMMOB BHpyCOB HSlh 
ICICTOK. Jie4)HUHTHbIX B OTHOinCHHH (J)OC(j)OpHJlHpyK)mHX (J)epMeHTOB. 

30 CoejiHHeHHH B cooTBCTCTBHH c HacTOKiUHM H3o6peTeHHeM nOJiyHCHbl 

H3BeCTHbrMH B OpraHHHCCKOH XHMHH MCTOiiaMH.TaKHMH KaK OKHCJICHHe, 

OKHCMHpoBaHHe. . auHnHpoBaHHC. BBcaeHHc sauiHTHbix iTpynn h hx yiancHHe b 



-IMCTBSaMeH H3bflTOrO 
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COOTBCTCTBHH CO CXCMaMH 1 H 2. OopMyJlbJ H HyMCpaUHJl HCKOTOpblX 
CHHTC3HpOBaHHbIX COCilHHeHHH IipHBeaCHbl Ha pHC. 1. 'CHHTe3 3'-OKCHMHHO-2',3'- 

;iHiie3OKCHHyKJie03Hj5OD ncnyr h3 npHpoiiHbix uyKJieo3MiiOB, co;iep)icamHX 2- 
iic30KCHpH6o4)ypaH03y b KanecTBe yrJieBo;uioM KOMnoneHTw. IlojiOKeHHe 5' 2- 
5 Ae30KCHpH5o(J)ypaH03bi samHiuaiOT MOHOMeroKCHTpHTHnbHofi, 

AHMeroKCHTpHTHJibHoi^ HJiH TpeT6yTHjmMMeTHncHJiHjibHofi rpynnofi, 3aTeM okhcjihiot 
rajipoKCHJi B nojioxceHHH 3' a Kero-rpynny (oKHCJiHTCJib-nHpHOTHHa OTxpoMar hjim 
peaKTHB J5ecc-MapTHHa), OKCHMHpyioT in situ (rHjapoKCHJiaMKHa rH;ipoxjiopH/i b' 
nnpHWHe) h yiiajiaiOT saiUHXHyio rpynny b iro;io>KeHHH 5'. Bbixo;i 30-70%. 
10 BHpycojioiHHecKHe HcnbixaHMA iioKa3biBaiOT. hto 3'-okchmhho-2'J'- 

ilH;ie30KCMHyK;ie03HiIU. D OCOGcHHOCTH 3'-OKCHMMHO-2',3'-nw;ie30KCHTHMHilHH. 

o6jiaiiaK)T aKTHBHocTbK) iipoTHB BHpyca HMMyHOiie(J)HUHra HeJioBCKa (BHH), BHpyca 
renaxHTa B h BHpyca npocroro repneca (BFir*). Coe;iHHeHH5r aeMOHcrpHpyioT 

aHTHBH^ aKTHBHOCTb B KJICTKaX, J[ie<))eKTHbIX 110 THMMilHHKMHaae, a TaOCe aKTHBHOCTb 

1 5 npoTHB uiTaMMOB BUT, ;ie(|)eKTHbix no THMH/iHiiKHHase. 

HH)KCCJic;iyK)mHC npHMcpw xapaKTepn3yioT sa^BJiHCMbie coeziHHeHHa. 



wo 97/49717 



3 



PCT/RU97/00201 



UpuMcp L Cmtmea 3''OKCuMUHO-2'.3'-dude30KCUHyKneo3udoe. J'- 
ai^emoKCUMuuO'2 3 '-dudejOKCuuyKJieojudoe u 3 '-MemoKcuMWio-l ' 3 - 

dudejoKcuuvKneojudoG, codepDfcau4ux 5'3aMeii{eHHbie npou3eodHbic ypaiiwia e 
KQHCcmee nyKJieuHoebix ochoqqhuU (ho npwaepe npoujaodnbix muMuna). 

CxeMa 1 



10 



15 



OH 



OH 



N - Ome MeO - N 

2E 2Z 



OH 



Thy 



O . Thy 




N-OH 
IE 



20 



25 




NvAA/^OAc 



30 3E + 3Z 

3'-KeTO-2\3'-XlHZ{e30KCHTHMHiIHH 29 6h\n CHHTe3HpOBaH, KaK onHcaHO B 

Froechlish, M.L.; Swartling, D.J.; Lind, R.E.; MolU A.W.; Bergstrom, D.E. An 
improved synthesis of 3'-keto-5'-0-tritylthymidine. Nucleosides, Nucleotides 1989, 8, 
35 1529-1535. 

OKHCJieHHe peareHTOM J[lecc-MapTHHa nposoiiHJiM, KaK onHcano b Dess, D.B., 
Martin, J.C. Readily accessible 12-1-5 oxidant for the conversion of primary and 
secondary alcohols to aldehydes and ketones. J. Org. Chem., 48, 1983» 4155-415. 

HMP cncKTpbi 6buiH nojiyHCHu na cneKTpoMerpe Bruker AC 250 b pacxBope 
40 CDCI3 HJiH D2O c HcnojTb30BaHHeM TMC HJiH aueTOHHtpHJia COOTBerCTBeHHO B 
KaMecTBe BuyTpenucro craHMpra. B onHcaHHH cneKrpoB ncn0Jib3OBaHbi cjie^iyiouiHe 
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coKpameHH5i: c - CHHrjier, jjji - jxy6ncT 4y6jieTOB, Aiia - iiy5;ieT jxy6ntroB zry6;ieT0B, m - 
MyjiLTHnjiCT, K - KBaprer. iit- ncesiioTpHnjieT. CHrHanbj sauiHTHbix rpynii iie 
npHBOiiHJiHCb npH onHcaHHM cncKTpoB. Macc-cncKTpbi cHHMajiHCb B noBHTHBHOM h;ih 
HcraTHBHOM pejKHMC Ha cneKTpoMCTpe Jedl DX 300 c onepauMOHHOH cmctcmoh JMA- 
5 DA 5000 H HcnojTb30BaHHeM HHTpo6eH3HJiOBoro cHMpra b KanecTBe MarpHUbj. ycl>. 
cncKTpbi 6biJiH nojiyneHbi Ha Uvicon-931 cneKTpo(})OTOMeTpe u ao^ie. TCX 
npoBOiiHJiacb Ha iiJiacTHHax c cHJiHKarejicM (Merck, Art. 5554). KoJioHOHHaa 
xpoMaTorpa4)Ha npoaouHJiacb na Silica Gel 60 (Merck, Art, 15111) c HcnoJibBOBaHHCM 
xjiopMCToro MCTHJiena h MCTanojia b KanecTBC 3JiK)eHT0B. 
10 TcMnepaTypw njiaBJieHMa Gwjih H3McpeHbi na annapaxe Reichter (Abctphh) h 

HC 6bijrH HcnpaBJieHbi. 06paiiieHHo-(})aiOBa« xpoMaTorpa4)H5i npoBOiiHJiacb na 
LiChroprep RP-18 (40-63. mkm, Merck, Art. 13900). PeHTreHOBCKa« cteMKa 6bi;ia 
BbinojiHCHa Ha 4H4)paKTOMCTpe CAD-4 (Nonius, ronjiaujxm)), CrpyKrypbi Gbijih 
peiiieHbi npHMbiM McroiioM h yroKHCHbi mctohom HaHMeiibiiiMx KBaiiparoB c 

15 aHH30TponHbIM npH6jIH3KeHHeM JUISI HCBOilOpOilHblX arOMOB. Koop/IHHaTbl 

BOnopo;iHbix aroMOB 6biJiH onpczicjieHbi m pasHocrnbix cnHxeaoB Oypbe h yroMHeHbi c 
Hcno;ib:u)BaHHeM H30TpoiiHbixx TCMneparypHbix c})aKTopoB. OKOHHarcjibHbie 3HaHeHH« 
R-4)aK'iopoB 6!,i:iH 4,2% m 3,0% jxn^i cocahuchhh IE m 2Z cooTBeTCTBCiiHO. 
KpMcrajuibJ 3Thx cociiHHeHMH 6biJiH iiojiyMeiibi H3 hORhi. 

20 

5*-MonOMeTOKC11TpHTUJl-3*-OKCMMHIIO-2\3'-aMAe30KCHTIfMBfaQIH 

(30E-f30Z) . K HacbimcHHOMy pacTBopy rHjipoKCHJiaMHHa rHiipoxjiopHjia b nupHjime 
(5 Mil) 6buio ao6aBJieHo cocOTHeuHe 29 (L45 i, 2,83 mmoji). 4epe3 15 MHHyr 
peaKUHOHHafl CMCCb 6buia ynapcHa b BaKyyMc, h k ocraxKy Cwjih iioSaBJicHbi 

25 ZIHXJIOpMCTaH (50 MJl) H BOiia (50 MJl). rioCJie SKCrpaKUHH OpraHHHCCKHH CJIOfi 6bIJT 

BbicyuieH 6e3BOiiHWM cyjib4>aT0M HarpHM, ynapen h nepeynapcH c roJiyojiOM. Hocjie 
KOJioHOHHofi xpoMaTorpac})HM Ha CMJiHKarejie (rpaAweHT MeraHOJia b OTXiiopMerane, 0 
-^2,5%) 6wjio nojiyHCHo K39 r cmccm 30E+3QZ b BH;ie 6ccuBeTHofi ncHU (93%). 

IH ^MP (CDCI3): 30E 7,62 k (H6, 1H), 7,20 nr (Hr, IH), 4,70 m (H4\ 1H), 
30 3,61 jm (H5\ J5.4'=3,0 Hz, J5*,5''=^-10,5 Hz, IH), 3,48 im (H5", J5..4.=l,8 Hz, IH), 3,55 
mx (H2", J2M.=6,8 Hz, Jj'-:'^-!^'^ Hz, IH), 2,79 jxjm (H2', J2M'=7,7 Hz, J2',4'=1,9 Hz, 
IH), 1,36 jx (Me-C5. 3H). 30Z 7,76 k (H6, IH), 6,39 nr (HT, IH), 4,94 m (H4\ IH). 
3,94 Ail (H5', J5..4'=1.7 Hz, J5.5"=-10.2 Hz, IH), 3.29 jxix (H5\ iy^^^-^]\9 Hz. IH), 3.23 
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m (m\ J2"j-6,5 Hz, J2",2'=-16.0 Hz. IH). 3.06 juojx (H2\ J2M'==9,2 Hz, J2'.4'=U9 Hz, 
1 H), 1 ,29 n (Mc-C5, 3H). m/e (FAB MS < 0) 527 (M-H)'. 

3'-OKCHMMHO-2*3'-ilMAe30KCHTHMH/JHH (IE ), PaCTBOp CMCCH COejIHHeHHfi 

5 30E+30Z (193 Mr, 0,37 mmoji) b 80% bohhoh yKcycHofi khcjiotc (5 mji) 

nepcMeiuHBajiH b re^cHHe 12 h npw KOMHaTHofi xeMneparype, ynapHaajiH ;iocyxa h 
nepeynapHBajiH c roJiyojiOM. K ocTaxKy jxadannsim soziy (5 mji), jouixjiopMeraH (5 mji), 
BOiiHbiH cjioH oTjiejwjiH H npoMWsajiH HHXJiopMeraHOM (5 mji), 4>HJibTpoBajiH Hepe3 
BJiaMCHbifi 6yMaMCHbifi ^nnhrp h ynapHsajiH Aocyxa. OcraroK OHHuiajiH oSpamcHHo- 

10 4*^c>B0H xpoMaTorpa4)HeH (ipa^weHT MCTanojia b Bojae, 0-r>5%), Ilocjie JiHo4)HJibHOH 
cyuiKH 5biJio nojiyncHO 64 Mr coejiHHeHHfl IE b bhkc 6ecuBeTHofi ncHw (68%). 
riocjiejiyiomafl KpHcrajiJiHaauMfl h3 BOAbi no3BOJiHJia , nojiynHTb 43 Mr 
KpHCTajiJTHHecKoro IE. T. lui. 117-1 19^C. »H HUP (D2O): 7,57 k (H6, IH), 6,31 m 
(Hr, IH), 4.64 M (H4', IH), 3,89 jm (H5', J5.,4-2,7 Hz, J5'5''=-12,8 Hz, IH), 3,82 jw 

15 (H5", iyA'=^^ Hz, IH), 3,30 jm (HT. h\V=7A Hz, .T2",2'=-19.1 Hz. IH), 2,90 jum' 
(H2\ J2M-6J Hz, J2',4'=l-6 Hz. IH). 1.82 r fMe-C5, 3H). >3c ;iMP (20% CD3OD b 
H2O): 168,2 (C4), 161,6 (C3'), 153,4 (C2), 139,2 (C6), 113,8 (C5), 85,1 (CT), 81,0 
(C4'), 62,4 (C5'), 34,9 (C2'), 12,6 (Me-C5). m/e (FAB MS < 0) 254 (M-H)-, (FAB MS 
> 0) 256 (M+H)-*-. ycD: j^^^^^ 267 hm (c 96400). 3jieMeiiTHLiH aiiajiHs: HaMCHo, %: C - 

20 43.65, H > 5.47, 15,37: BbiHHCJieHo. %: C - 43,96, H - 5,52, IN - 5,37. 
C1QH13N3O5 ■ H2O. PcHTi^HOCTpyKTypHbiH aHajiH3: KOH(J)opMauHOHHbie iiapaMerpbi 
IE npeACTaBJienbi b Ta5ji. 1 . TpexMepHan crpyKiypa JE npeiiCTaBJieHa na pHC. 2. 

25 5*-MOHOMeTOKCHTpHTUJ1-3'-MeTOKCHiVfHHO-2\3'-aiHJie30KCHTIHMHJlHII 

(31E+31Z). 

PeaKuiw coeiiHHeHHH 29 (1,45 r,.0,88 mmoji) c HacbimeHHbiM pacTBopoM 
O-MCTHnrHflpoKCHnaMHHa niiipoxjiopHjia b nHpHjiHHe (2 mji) c nocJiejiyfomeH 
OMHCTKOH Ha CHJiMKarcJic (rpaHHCHT MeiaHOJia b jiHXJiopMexaHe, 0 -»2%), Kan onHcaHo 
30 JIM 30E+30Z no3BOJiHJTa noJiyMHTi, 431 Mr cmcch 31E+31Z b BHiie 6ecuBeTH0H neHbi 
(91%). IH ;iMP (CDCI3): 31E 7,58 k (H6, 1H), 6,38 m (HV, IH), 4,65 m (H4', IH), 
3,97 c (N-OMe. 3H), 3,59 jxjx (H5', J5',4'=3,l Hz, J5.5--10,4 Hz, IH), 3.40 m (H5", 
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J5...4=2.0 Hz. IH). 3,44 jm (H2". J2".r=6.8 Hz, J, 18,5 Hz. IH), 2,72 wu\ (HT, 
Jri'=7.6 H/., J2-.4'=2.0 Hz. IH), 1.37 n (Me-C5, 3H). 

31Z 7,74 K (H6, 1 H). 6,39 m (HIM H), 4.82 m (H4', 1 H), 3.89 c (N-OMe, 3H), 
3.84 m (H5\ J5.,4-=l,8 Hz, J5.5^-10,2 Hz, IH), 3.23 OA (H5", J5.4.=l,5 Hz, IH), 3,19 
OA (H2". J2", 1-6.3 Hz. J2".2'=-16,3 Hz, 1H), 3.03 aaa (H2'. J2m'=8,9 Hz, J2-.4'=l,3 Hz, 
IH), 1,30 fl (Me-C5, 3H). m/e (FAB MS < 0) 540 (M-H)-. 

3'-MeTOKCHMHHO-2\3'-iIHiieiOKCHTHMHflHH (2E+2Z). HSBeCTHM " 

onySjiHKOBaHHbie aaHHue o chhtcsc coeaMHCHHii 2E+2Z (Tronshct, J.M.J.; Zsely, M.; 
Lassoul, O.; Barbalat-Rey. F\; Komaromi. I.; Geoffroy, M. Synthesis and anli-HIV 
activity of further examples of l-r3-deoxy-3-(N-hydroxylamino).b-D-/A/-eo- (and b-D- 
erv//jro-)-pentofuranosyl]thyrainc derivatives. ./. Carbohydrate Chemistry, 1995, 14. 
575-588). OaHaKo b hsbccthux HCTOHHHKax He npHBOziHTca aaHHbix no aHTHBHH 
aKTHBHOCTH yKa3aiiiibix.coeiiHHeHHS. 

PacTBop CMecH coeaHHeHHfi 31E+31Z (222 wr. 0,41 mmoji) b 80% Bo;iHofi 
yKcycHOfl KHCJioTc (5 MJi) nepeMeuiHBajiH b TencHHe 1 2 h npn KOMHaxHoii TeMoepaType 
H o6pa6aTbiBajiH, khk onHcaHo jxna coea. IE. OcraroK oHHUiajiH o6pameHHO-4)a.'JOBOH 
xpoMaTorpa(J)HeH (rpaiweHT MeraHOfla b Boae, 0 ->7"/o). Hocjie jiHO(J)HnbHOfi cyuiKM 
6biJio nojiyMCHO 79 Mr cmcch coejiHiieHHii 2E+2Z b bhjuc 6ecuBeTH0H neHw (72%). 
nocjiciiywmafl KpHcxajijiHsauHa h3 soabi iiosBOJiHfla nojiyHHTi. 45 Mr 
KpHcranjimiecKoro 2Z. T. nji. 121-1230C. 'H «MP (DjO): 2E 7,55 k (H6, IH), 6,28 UA 
(Hr. IH). 4.68 M (H4'. IH), 3.86 c (N-OMs, 3H), 3.90 m (H5'. J5..4.=2.9 Hz. J5. 5.=- 
13.0 Hz. Ill), 3,82 m (H5". J5..4.=4,3Hz, IH). 3.28 m (H2", Jj-. ,.=7,3 Hz, J2..2'=-19,2 
Hz, IH), 2.92 jum (H2", Jj- i-6,l Hz, J2-.4'=l,9 Hz, IH). 1,82 a (Me-C5, 3H). 2Z 7,71 k 
(H6. IH). 6.27 iw (Hr, IH). 4,65 m (H4'. IH), 3,82 c (N-OMe, 3H). 4,08 jm (H5', 
J5'.4'=3,3 Hz, J5..5..=-12,6 Hz. IH). 3,80 m (H5", .l5".4.=2,3 Hz, IH), 3.08 oA (H2", 
J2"j'=6,5 Hz. J2-.2— 17.4 Hz, IH), 2.90 mx (H2'. J2m =8.2 Hz, J2-,4 = l,8 Hz. IH). 1,84 
A (Mc-C5, 3H). "3C ;iMP (20% CD3OD n H2O): 2^166,9 (C4), 159,5 (C3'). 152,0 
(C2). 139.0 (C6). 1 12.1 (C5). 84.6 (CT); 79.8 (C4-), 62,3 (C5'), 61.1 (OMe), 33.1 (C2'), 
11,9 (Me-C5). 2Z 166,8 (C4). 159.8 (C3'), 152.1 (C2), 137,7 (C6), 112.7 (C5). 83.4 
(CD. 79.6 (C4'). 62.4 (C5'). 60.8 (OMe). 35.0 (C2'). 12,0 (Me-C5). m/e (FAB MS < 0) 
268 (M-H)-, (FAB MS > 0) 270 (M+H)'. YO: 1^3,= 267 mm (e 96500). 3aeMeHTHHH 
aiiajiHi: HaflacHO. %; C - 44,59, 
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H - 5,93, N - 13.93; BWHHCJieHO, %: C - 44,59, H - 6,12, N - 14,18. 

C11H15N3O5 1;5H20. PeHTreHOcrpyKTypHbiH aHajiHs: KOH(j)opMauHOHHbic 
napaMCTpbi 2Z npezicTaB/ieHbi r Ta6.n. 1. TpexMepHaa crpyKxypa J_H npezicTaBJiena Ha 
pMc, 2. 

5 

5'-IVlOHdMeTOKCHTpHTHJI-3*-aUCT0KCHMHH0-2',3*-iXHiie3OKCHTHMIiiIHH 

f32E-f32ZV 

K pacTBopy cmccm 30E+30Z (460 Mr. 0,87 mmoh) b nHpH/iHHC (5 m;i) npH 
)0 nepcMeiuHBaHHH npn 0"C 6bLn jaoSasjieH aueroji xjiopHa (71 mkji, KO mmoji). 
PeaKUHOHHoft cMecH iiajiH corperbCJi jyo KOMHaTHOH TeMneparypbi h nepes 6 nacoB 
iio6aBHJiH HacLimeHHbFH BOJiHbiH pacTBop rHiipoKap6oHaTa HarpHfl (2 mji). PacTBop 
6biji ynapcH. h ocraTOK 6w;i o6pa6oTaH h oqHuieH Ha cHJiHKarene, KaK onHcaHo mifl 
30E+30Z (rpa/iHeHT Meranojia b iiMxnopMeraHe, 0 — >2%). Bbuio iiojiyneHO 327 ur 
15 CMecH 32E432Z a Bujxe 5ecuBeTH0H neHW (66%). ^MP (CDCI3): 32E 7,60 k (H6, 
IH), 6.28 jvx (Hl\ 1 H), 4.82 m (H4', IH), 374 (U5\ J5. 4-3,0 Hz, 

J5.5"=-10,7 Hz, IH), 3,48 jvx (H5", J5..4.=2,] Hz, IH), 3,62 njx (H2", J2"j'=6,5 
Hz, J2"^2'="18.6 Hz. IH), 3,13 ;uia (H2', J2\r=7,8 Hz, J2',4'=1.8 Hz, IH), 2.23 c 

(N-OCOMc. 3H), l,37ii(Me-C5, 3H). 32^ 7,73 k (H6, IH), 6,48 iui (HT, IH). 
20 4,92 M.(H4', IH), 3,94 m (H5', IH), 3,47 ^ (H5", J5..^4.=l,8 Hz, J5'.5---10.4 Hz, IH), 
3,39 jvx iH2\ J2M"=^6,1 Hz, J2",2'^"17,l Hz, HI), 3.18 AiUl (H2', J2'j'=9,2 Hz, J2',4'=l,l 
Ilz, IH), K94 c (N-OCOMc. 3H), 1,34 r (Me-C5, 3H). 

m/e (FAB MS < 0) 568 (M-H)". 

25 3*-AueTOKCHMHHO-2*,3*-/|HAe30KCHTHMIfAHH (3E+3Z) , PaCTBOp CMeCH 

coejiKHCKHH 32E+32Z (340 Mr, 0,60 mmoji) b 80% BOiiHo8 yKcycHofi khcjiotc (5 M.a) 
nepcMeuiHBaJiM b TCHCHHe 12 h npn KOMHaTHofi TCMneparype h o6pa6aTbiBaJiH, kbk 
onHcaHO iiJiJ! coezi. IE. Flocjie ohhctkh xpoMaToipacj^weH hb cnnHKare/ie (rpaiincHT 
aucTOHa b ;iHx;iopMCTaHe. 0 ->50%) h JiHo4)H;ibHOH cyiuKH 6bi.no nojiyMcno 110 Mr 
30 CMecM coenHHeHHJi 3E+3Z b bhac GecuBCTHOH rHrpocKonnHHOH nenbi (62%). 

"H ;iMP (D2O): 3E 7,58 k (H6. IH), 6,30 ni (HI', IH), 4,78 m (H4\ IH), 3,98 
m m\ J5'.4.=2.7 Hz. J5.5..=-16,0 Hz, IH), 3,91 jux (H5", J5..4.=3,9 Hz, IH), 3,50 m 
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(H2". J2M-=7.4 Hz. J2".2'=-19,6 Hz. IH), 3.13 aim (H2', J2',r=6,2 Hz, J2',4'=l,3 Hz, IH), 
2,16 c (N-OCOMc, 3H), 1,83 a (Me-C5, 3H). 3Z 7.73 k (H6, HI), 6,34 An (HI'. IH). 
5,00 M (H4'. IH), 3,98 m (H5\ }y_4^32 Hz, .I5. v=-I2,9 Hz, IH). 3,92 jm (H5". 
J5..4.=2,8 Hz, IH), 3.25 m (H2", J2.. ,.=6,3 Hz, J2'-2'=-17.7 Hz, IH), 3,10 aiu (H2', 
5 J2M'=8,2 Hz, J2'.4'=K3 Hz, IH), 1,82 c (N-OCOMe, 3H), 1,83 a (Me-C5, 3H). 13C 
;iMP (20% CD3OD B H2O): 3E 172,0 (CQCH3), 168,9 (C3'), 166.9 (C4). 152,0 (C2). 
138.3 (C6). 112,2 (C5), 84,9 (CI'). 80.4 (C4'). 62.) (C5'). 34.5 (C2'). 19,0 (COCHj), 
1 1.9 (Me-C5). m/e (FAB MS < 0) 296 (M-H)-. (FAB MS > 0) 298 (M+H)*. YO: 1^3^= 
267 HM (e 95900). 3jieMeHTHwii aiiajiHs: HafiacHO, %: C • 45,73, H - 5,25, N - 13,20; 
10 BUHHCJiCHO, %: C - 45,72, H - 5,43, N - 13,32. C,2H,5N306" H2O. 

UpuMep 2. Cunmej 3'-OKCUMUHO-2',3'-dude30KCUHyKJieo3udoe u 
aiiemoKcuMuno-2',3'-dude30KcuHyKJieo3udo6. codepDicauiux iiumo3UH, adeuuii u ayanuH 
e KUHecmee HyKJieuHoeux ocHoeanuu (na npuMepe npoujeodnbix adeHuna). 
15 CxeMa 2 



DMTr DMTr 




Naw OAc 
15E + 15Z 



i - peareHT ^ecc-MaprHHa; ii - rHflpoKCHJiaMHH raflpoxjiopHfl / Py; 
iii - TeTpa6yTHJiaMM0HHa ^to^m I TI'O; iv - 80% yKcycHa« KHCJiora; 
V - AcCI / Py 
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N^-ilHMCTOKCHTpHTMJl-5'-TpeT6yTMaflHMeTHJICHJlHJI-3'-OKCHMMHO-2\3'- 

iiHiie30KCHaflieH03nH (34Ei34Z). K pacTBopy N^hmctokchtphthji-S*- 
TpeTSyTHjTjiHMeTHJiCHjiHJi- 2 '-;[ie30KCHaixeH03HHa 33 (447 Mr, 0.67 mmoji) b 
iiHXJiopMeraHe (6 mji) npn O^C Qbin iio5aBJieH peairrHB /lecc-MapraHa (530 Mr, 1,25 
5 MMOJI) B iiMXJiopMeraHe (6 mji) h nHpHWH (0,1 mji). PacTBOpy nosaojiHjiH corperbca jxo 
KOMHaTHOH TCMnepaTypBi h 4epe3 30 mhh 6wji iio6aBJieH iiacwmcHHtifi soiiHtif^ 
pacTBop TH0cyjiL4)aTa HaxpHH (5 mji). OpraHHHecKHfi cjiofi 6wjj oxaejieH, 
HacLimeHHbiM pacTBop ra^ipoKCHJiaMHHa rKApoxjiopH^a b uHpujimt (2 mjt) 6mj7 
;io6aBJieH. h pacTBop 6bui ynapen b saKyyMe h ncpcynapen c rojiyojiOM. K ocrarKy 6uji 
10 iio6aBJieH HacbiiueHHbJH sombm pacTBop rHiipoKap6oHaTa HarpHfl (10 mji) h 
iinxjiopMCTaH (10 mji). OpraHWHecKHH cjiofi nocne aKcrpaKHHH 6bij] npoMbix Bojiofi (2 
X 10 mji), BbicyiueH c cyjib(j)aTOM Harpna h ynapcH /locyxa, Ilocjic ohhctkh 
xpoMaTorpa4)HeM Ha cHjiHKarejie (rpa^HeHT Mcraiiojia b iiHXJiopMeraHe, cojiep>KaiueM 
cjiejibi TpH3THJiaMHHa, 0 ->2 %) 6biJio nojiyneHO 227 Mr cmcch 34E-f34Z b bhjic 
15 eecuBexHOH ncHbi (49,8%). ^MP (CDCI3): 34E 8J8 c (H8, IH), 8.05 c (H2, IH), 
6,42 nr (HIM H), 4,98 m (H4', IH), 4,03 jm (V15\ J^'A^-l,^ Hz, 15.5..=- 11, 4 Hz, IH), 
3,88 jux (H5", Js-. Hz, IH), 3,54 m (H2", i.=7,0 Hz, J2..2'=-18,4 Hz, IH), 3,09 
JWX (H2\ J2',r=6,7 Hz, J2'.4'=U9 Hz, IH). 34Z 8,29 c (H8, IH), 8,05 c (H2, IH), 6,36 
AH (HI- J H), 4.66 M (H4', 1 H), 4,22 m {H5\ Js'A^=2A Hz, 
20 J5.5.-l],0 Hz, IH), 4,02 JXJX (H5'\ J5",4'^2,l Hz, IH), 3,24 iui (H2", J2"j'=6,0 

Hz, J2".2'=-15,9 Hz, IH), 3.03 wxjx {H2\ J2M'=8,9 Hz, J2.,4.= ].6 Hz, IH). 
m/e (FAB MS < 0) 680 (M-H)\ 

3*-OKCHMHHO-2\3'-AHAe30KcuaAeH03HH (14E+I4Z). K pacxBopy cmcch 
25 coenHHCHHH 34E-f34Z (226 Mr, 0,33 mmoji) b xexparHApocbypaHe (5 mji) npH QoC 6bui 
;io6aBJieH 1,1 M pacxBop xexpaGyxHJiaMMOHHfl <J)T6pHiia b xexparH;ipo(j[)ypaHe (0,33 
mji). PacxBopy nosBOJiHnH corpexbca no KOMHaxHofi xeMnepaxypw h ynapHjiH jiocyxa. 
riocjic OMHcxKH xpoMaxorpai(J)Hefi ua cHJiHKarejie (rpa^zHCHx MexanoJia b iiHXJiopMexane 
.0-^4 %), co;iep5KameM cjiejiu xpH3XHJiaMHHa) h ynapHsaHHA ocxaxoK 5biJi pacxBopeH 
30 b 20 MJI 80% boahoh yxcycHOH khcjioxw, nepcMeuiaH 30 mmh, ynapcH aocyxa h 
nmymhi nepeynapeii c rojiyojioM. K ocxaxKy 6biJia ;io6aBJieHa BOiza (10 mji) h 
iXHXJiopMeraH (10 mji). tiouHbiPi cjioh 6biJi oxiiejieH h npoMbrr iiHXJiopMexaHOM (3x10 
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IS 



MJi). Ilocjie JiH0(j)HJiH3auHH BOiiHoro cjiofl nojiyHCHO 64 Mr cmcch 14E+I4Z b BHjic 
eecuBCTHOH neHbi (73,5%). "H fiM? (CDCI3): 14E 8.29 c (H8. IH), 8.16 c (H2. IH), 
6.50 nr (Hl\ IH). 4,70 m (H4'. IH), 3,96 ajy (H5'. J5.,4.=2.4 Hz. J5.5..=-12,6 Hz, IH), 
3,84 m (H5", J5..4.=4,0 Hz, HI), 3.58 ua {H2", J2". |.=7.1 Hz, J,.. 2-=-18,7 Hz. ]H). 3,48- 
3,25 M(H2'. IH). 14Z8.26c(H8. IH), 8,16 c(H2, 111), 6.44 m f HI', 1 H). 4.70 m (H4', 
IH), 4,21 m (H5', J5.4.=2,8 Hz, J5..5.^-I2,6 Hz, IH), 3,92 aa (H5", J5..4^1,8 Hz, IH), 
3,48-3,25 M (H2',H2", 2H). 

m/e (FAB MS < 0) 263 (M-H)-, (FAB MS > 0) 265 (M+H)+. VO: 1^^= 260 hm 
(£ 15000). 

3'-AucTOKCHMHHo-2',3'-AHiie30KCHaiieH03HH (15E+1SZ). K pacTBopy cmbch 
34E+34Z (82 Mr, 0,095 mmoji) b nHpHflHHe (2 mji) ripn nepeMeuiHBaHHH npH 0"C Suji 
flo6aBJieH ancTHJi xnopna (18 mka, 0,25 mmo;i). SarcM peaKUHOHiiofi cmcch aan» 
corpcTbCfl AO KOMHaTHofi TCMnepaTypu h nepes 1 <iac Ao6aBH;TH HacwuieHHufi Bo/iubifi 
pacTBop ) HiipoKap6oHaTa HarpHfl (1 msi). PacTBop 6bi;i ynapcH b saKyyMC, h ocraroK 
6hm o6pa6oTaH h ohhiucii Ha CH;iHKarejie, kzk ooHcano msi 32E+32Z (rpa;iHeHT 
McxaHOJia B AHXTOpMeraHe 0 3%. coaep)KameM cjicabi TpH3THflaMHHa). K ocraTKy 
(60 Mr, 0,083 mmo;i) b TeTparHflpo(})ypaHe (2 mji) npH O^C 6un iio6aBJieH 1,1 M 
pacTBop TerpaSyTHJiaMMOHHa ^Topma (100 mkji) h «ajiee nocrynajiH, KaK onwcaHO 
iuifl 14E+14Z . nocne ohhctkh xpoMaTorpatjjHeii na CHJiHKareae (rpaitHCHT MeraHOJia b 
iiHXJiopMeTaHC 0-^4 %, coflepacameM cjie;iu TpH3THjiaMHHa) cyxoii ociaTOK 5biji 
pacTBopen b 5 mji 80% boahoh yKcycHofi khcjiotw h iiajiee riocTynajiH. kbk onHcajio 
iiJiH 14E+14Z. Ilocjie JiHO(|)HJiH3auHH nojiyMCHo 9 mi cmcch 15E-H5Z b bh^c 
HcejiTOBaroH neiiw (32%). "H RMP (CDCI3): 15E 8,24 c (H8, IH), 8,17 c (H2. IH), 
6,48 nr (HI'. IH), 4,66 m (H4'. IH), 3,90 m (H5', J5.4,=2,4 Hz, J5.5..=.12,2 Hz, IH), 
3,80 m (U5'\ J5._4.=4.1 Hz, III). 3,67 an (H2", .T2...,.=6.9 Hz, J2..2-=-18,8 Hz, IH), 3,55 
am (H2', J2- r=6,9 Hz, }2'A'=h'? Hz, IH), 2,20 c (N-OCOMe, 3H). 15Z 8,30 c (H8. 
IH), 8.17 c (H2, IH), 6,42 m (HI', IH), 4,60 m (H4\ IH), 3,98 om (H5\ Js'^.=2,6 Hz, 
J5',5"=-12,3 Hz, IH). 4,92 m (H5", J5.. 4^4,0 Hz, IH), 3,48 m (H2", IH), 3,05 m 
(H2',1H). m/e (FAB MS < 0) 305 (M-H)", (FAB MS > 0) 307 (M+H)+. YO): 1^^^=^ 260 
30 HM(e 14800). 



20 



25 
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IIpHMep 3. Onpedenenue npomusoeupycHoii aKmuenocmu u 
i^umocmamuHecKOPo deiicmam 6 Kyjibmypax KJiemoK, 

HSYMEHME nPOTHBOBHPYCHOM AKTMBHOCTM. 

npOTHBOBHpyCHbie MCCJieHOBaHHfl, 3a HCKJUOHCHHeM HCCJieZlOBaHHH C BM4-1 H 
5 BMH-2, OCHOBblBaJlHCb • Ha HHrH6HpOBaHHM BHpyC-HHiiyUHpOBaHHOH 

UHTonaToreiiHOCTH b Kyjibtypax kjictok E^^SM h/ih HEL, KaK oiiHcaiio b Schols, D.. 
De Clercq. E. BalzarinL J., Baba, M., Wiivrouw, M., Hosoya, M.. Andrei, G., Snoeck. 
R., Neyts, J.. Pauwels, R., Nagry, M., Gyorgyi-Edelenyi, J., Macholich, R,, Horvath, L, 
Low. M., Gorog. S. Sulphatcd polymers are poteni and selective inhibitors of various 

10 enveloped viruses, including herpex simplex virus, cytomegalovirus, vesicular 
stomatitis virus, respiratory syncytial virus, and toga-arena- and retroviruses. Antiviral 
Cheni Chemoiher. 1990, 1. 233-240; De Clercq, E.. Descamps. J.. Vcrhelsi, G.. Walker. 
R.T.. Jones, A.S., Torrence, P.F., Shugar, D. Comparative efficacy of antiherpes drug 
'against different strains of herpes simplex virus. J. Infect. Dis.. 1980, 141, 563-574; De 

15 Clercq, E.. Holy, A., Rosenberg, G., Sakuma, T., Balzarini, J., Maudgal. P.C. A novel 
selective broad-spectrum anti-DNA virus agent. Nature. 1986, 323, 464-467. 

CooTBercTByioiuHe Kyjibjypbi kjictok b MHKpoJiHrpoBbix KOJiHHecTsax 5biJiH 
HHOKyjmpoBaHbi co 100 CC1D5() BHpyca. FlpH 3tom 1 CCID50 BHpyca 6biJio 
;iocTaTonHbiM nn^ HH())nuHpoBaHHfl 50% Kyjibrypui kjictok. ITocjie oiiHoro naca 
20 nepHOM a6cop6uHH ocTaroMMbiH BHpyc 6biJi yjiajiCH h KJieTOHHbJC KVJibTypbi Glijih 

HHrHSHpOBaHbl B fipHCyTCTRHH pa3JlMHHbIX KOHUeHTpaUHH (400. 200. 100. ... MKr/MJl) 

HCCjicjtycMbix coeflMiieHHii. UHTonaToreHHoe iieficTBHe BHpyca oueHHsajioch no 
saBepineiiHK) UHTonaToreHHoro npouecca b KonTpojibiiOH HH(i)HUHpoBaHHOH BHpycow 
KyjibType kjictok. 

25 MI irMBMPOBAHHE BMM-HHflyilHPOBAHHOrO 0BPA30BAHRfl 

rnrAHTCKHX kjietok. 

KyjibTypa kjictok CEM 6bLna cycneHjiHpoBaHa b KOHueHTpauHH 250.000- 
300.000 kjictok/mji KyjiuTypajibHoi! cpejiibi h HH(j)HUHpoBaHa 100 CCID50 BHH-1 (IIIb) 
H.nn BHM-2 (ROD). 3aTeM 100 mkji cycneH'iHH nH(})HmipoBanHbix khctok 6biJiH 
30 nepeneccnbi b njianujcT lia 200 MK-n. coiiep>KaiUHM no 100 mkji - cooTBCTCTBeHHO 
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paaoaBJieHHbix pactBopoB HccjieiiyeMbix coewHeHHH. Hepe3 4 nm HHKyGauHH npH 
37"C o5pa30BaHMe chhuhtha b Kyjibxypax kjictok 6w;io HsyqcHO. KaK onHcano b 
Balzarini, J., Naesens, L., Slachmuylders, J., Niphuis, H., Rosenberg, 1., Holy. A., 
Schellekens. H.. De Clercq, I£, 9-f2-Phosphonylmethoxyelhyl)adenine (PMEA) 
5 effectively inhibits retrovirus replication in vara and simian immunodeficiency virus 
infection in rhesus monkeys. AIDS. 1991, 5, 21-28. 

HSYHEHME UMTOCTATMHECKOH AKTMBHOCTM. 

UKTOCTaTHHecKaH aKTHBHOCTb 6biJia HsyMCHa KaK onwcaHO b De Clercq, E., 
Balzariny, J., Torrence, P.P., Mertes, M.P., Schmidt, C.L„ Shugar, D., Barr, P.J., Jones, 
10 A.S., Verhelst, G., Walker, R.T. Thymidilate synthetase as a target enzyme for the 
inhibitory activity of 5-substituted-2'-deoxyuridines on mouse leukemia L-1210 cell 
growth. Mol. Pharmacol.. 1981, 19, 321-330. llMTocTaTHHecKyK) aKxuBHocrb 
Bbipa^cajiH. KaK KOHUciiTpaumo coeitHHeHM>i, KOTopa« yMeiibmaer hhcjto bw^ichbiuhx 
KJieroK iia 50% (CC50). M3MepeHMfl uhtotokchhhocth ocHOBbiBa;incb iia 

15 MHKpOCKOnHHCCKH BH^IHMOM HimCHeHHH HOpMaJIbHOfi KJieTOHIIOfi M0pcl)0/10rMH 

(E^SM) una MHrn6HpoBaHHH HopMajibHoro pocra kjictok (HEL), xaK onncaHo b De 
Clercq, E., Holy, A., Rosenberg, G., Sakuma, T., Balzarini, J., Maudgal, P.C. A novel 
selective broad-spectrum anti-DNA virus agent. Nature. 1986, 323, 464-467. 

AKTHBHOCTb HPOTHB BHPYCA TBI lATHTA B. 

20 HejiOBCMCCKHe kjictkh 2.2.15, 3apa>KeHHbie BfE Ghjih BbiitejicHbi m 

KjiCTOHHOH JiHHHH HEP G2 H Ky.nbTypHpoBaHbi, KaK onucafio b Korba, B.H.; Guerin, 
J.L. Use of standard cell culture assay to assess activities of nucleoside analogs against 
hepatitis B virus replication. Anfiviral Res. 1992, 19, 55-70. KjiexKH, KyjibTHBiipyeMbie 
B MOiiH(})HUHpoBaHHOH cpcAc /lyficjibKO c ;io6aBJieHHeM 4% 5biHbcii cbinopOTKH H 0,5 
mM rjiKDTaMMna. o6pa5aTbjBajiH HccjieiiyeMbiMM BeinecTsaMH b reneHHe 9 ;meH. 
KyjibTypajTbHVK) ^cHiiKOCTb MCHajiH Kaxeawe 3 jihr, Kjictkh HEP G2 m 
Heo6pa6oTaHHbie 2.2.15 kjictkh cjiy^KHjiH b KanecTBe HeraTHSHoro h no3HTHBHoro 
KOHTpojia cooTBeTCTBCHHO. SaTCM cpciia 6biJia yijajieua. h kjictkh JiHSHpoBanbi. 
riojiHaii BHyTpHKJieroHHaa JXHK 6biJia BWitejieaa h iionBepniyra aHajiHsy "Caysepn 

0 6noT'\ HcnoJib3yfl ^^P-MeneHyio cneuH(})HHHyio npooy (pTHBV njiasMHita coAcpacHT 
reiiOM BrB nonHog iuiHHbi). OiipeaejiHnH HHrH6HpoBaHHe BHpycnoro penjiHKaTHBHoro 
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ZlHR-HHTepMczmara b o6pa6oTaHHbix KJieTKax b cpaBHenHw KOHxpojieM. HsyneHHe 

UHT0T0KCH4H0CTH COCilHHeHHH npOBOilHJlH B KJieXKaX HEP G2. HaXOilflUJHXCfl B 

njiaHtuere, M3MepeHMeM npoHHKHOBCHHfl b kjictkh HeHxpajibHoro KpacHoro KpacHxejifl. 
KnexKH • 5uJin noflCHHxaabi h o6pa5oxaHbi b xcx >Ke vcjiobhjix, hxo h kjicxkh, 
5 HcnojibsoBaHHbie iiJi» onpeziejienHH npoTHBOBHpycnoH aKXHBHOcxH. 

PcjyjibTaTbi. 

AKTHBHOCTb IIPOTMB BHM . AhxhBHH aKTHSHOcxb cHHxeaHpoBaHHbix 
coeiiHueHHH 6biJia HByneHa c HcnonbsoBawHeM BHH-1 (iiixaMM IIIu) h BHH-2 (uixaMM 
ROD) B icyjibxypax MejioBenecKHX MT-4. CHM/O h CEM/TK'kjicxok (Ta6ji. 2). 

10 CociiHHeHHJi IE, 3E+3Z noKaaajiH Bbipa>KeHHyK) aKXHBHOcxb npoxHB pasHo BMM-1 h 
BHH-2 b Kyjibxypax kjicxok MT-4 h CEM/0. ripn 3Xom aKXHBHocxb npoxHB BHM-1 h 
BHH-2 B MT-4 KJiexKax 6bi;ia b 10-20 pas sbime, hcm b CEM/0 KJiexKax. 
UHxocxaxHMCCKaH aKXHBHocxb HCCJie/iyeMbix coe/iHueHWH 5biJia b 5-15 pa3 Bbiiue jxjih 
MT-4 KJiexoK. HCM jxn^ CEM/0 KJiexoK. BejiHHHHbi nHrH6HyK)uiHx KOHUciixpauMH nnn 

15 3XHX BeiuecxB 6biJiH B 50-500 pa3 Bbiuie. mcm jxn^i H3BecxHoro cxpyKxypHoro aHaJiora 
3"-a3Hiio-2\3*-aHiie30KCHXHMHjiHHa (AZT. "PerpoBHp"). 3'-MeroKCHMHHO-2' ,3'- 

OT;ie30KCHXHMM;iHHbJ 2E+2Z 6bIJlH MCHCe aKTHBHbl. Coe^HHCHHfl IE, 3EH-3Z xaK^c 

npoflSHJiH aKXHBHocTb B Kyjibxypc KJiexoK CEM/TK\ ;ie(J)HUHTHbix no 
XHMHOTHKHHaae (ECso 20 mkx/mji h >20 mki'/mji), b xo Bpewfl KaK AZT 6biji 

20 nOJIHOCXblO HeaKTHBCH B 3X0ii JIHHHH KJICTOK. 

3'-AUMJlOKCHMHHOnpOH3BOJlHbie-2\3'-ilHHe30KCHHyKJie03HHOB (COeilHHeHHfl 

4a-4e) noKasajiH cxojiHbie BCJiHHHHbJ HHrH6HpyioiuHx KOHUCHxpauHfl. 

3*-()KCHMHHO-2\3'-AHiie3OKCHHyKjie03H;ibi, co;iep)icauiHe ^pyrHC npHpoziHbie 
HyKJicHHOBbie ocHOBaHHil (coejiHiieHHM IIE+IIZ , 14E+14Z . 15E+15Z) xaK>KC 
25 noKasajiH anxH-BHM aKXHBHocxb b CEM KxiexKax. xox5i h MCHbiuyK). hcm IE h 3F+3Z . 
Coe;iHHeHHH 1 IZ 6bmn cxojib nee aKXHBHbi b Kyjibxype CEM/TK' kjicxok, KaK h 
CEM/0 KJICXOK (EC50 16-19 mkp/mji h 58 mkf/mji cooxbcxcxbchho), hxo 
iioflXBcpMcaacx. hxo hx aKXHBHOCxb He 3aBHCHx HHn Mano saBHCHX ox 

BHyXpHKJlCXOHHOrO (})OC(j)OpMJlHpOBaHHH. KaxajIH3HpyeMOrO XHMHilHHKHHa30H. 



30 
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AKTHBHOCTb HPOTHB Bni\ 

AHTHBnr aKTHBHOCTL CHHTC3HpOBaHHblX COCilHHeHHfi 6bXJia HSyMCHa C 

Hcnojib30BaiiHeM rpex lUTawMOB BFir-l h neibipex uiraMMOB Bnr-2 b Kyjibtypax 
EftSM H HEL KjieroK (Ta5ji. 3). CoeiiHHeHMe IE noKasajio Bupa^KeHHwe 
5 HHrH6HTopHbie CBOHCTBa B OTHouieHHH p5i;ia uiTaMMOB Bni'-l (EC50 0,4-1.3 mkp/mji) 

H HeCKOJIbKO MCHbUiyK) aKTHBHOCTb B OTHOUJCHMH BUV-l (ECsq 0,5-11.0 MKr/MJl). 

CoeiiMHCHHe IJE h 3E+3Z 6bi;iM MCiiee tokckhhijI nnn kjictok, b KOTopux HaynaJiacb 
aHTHrepncTHMecKaw aKTMBHOCXb (> 400 Micr/MJi h 400 mik/mji coorneTCTBeHHo). hcm 
ACQ h 5-(E) 6poMBHHHji-2'-iie30KCMypMJHMii (BVDU) (>400 mki/mji h >300 mik/mji 

1 0 COOTBeTCTBCHHO) (TaSji. I ). 

3 AUHJIOKCHMHHOnpOH1BOilHbie-2 \3 '-HH Ae30KCHHyKJie03HilOB 

(cocjiHHeHHH 4a-4e) noKa3ajiM cxoiiHbie BejiHHHHbi HnrM6HpyK)iHHx KOHuempauHH. 

CocOTHCHHa IE H 3E +3Z OKasajiHCb HeaKTMBHbiMH no oTHomeHHio k 
ujTaMMy Bnr-l (TK') (B2006), ;ie(j)HUHTHOMy no THMH^HHKHHase^ a coeOTHCHKH 
15 2E+2Z Ko BCCM H^ynenHbiM luraMMaM BFir. 3a HCKJiioMenHeM HCSHaHnre/ibHOH 
aKTHBHOCTH K ujTaMMaw 801-1 (KOS) M Bnr-2 (Lyons) » HEL KncTKax. c 
BejiHHHiiaMH HC5(j 50 mkf/mji h 35 mki/mji cooTBercTBeHHO. 

AKTHBHOCTb HPOTMB BMPVCA FEnATHTA K . Akthbhoctb 
coewHCHHH IE npoTHB BLB Gbuia Msyneiia b KyJibtype MCJiOBenecKHX K^neroK 2.2.15. 
20 3apa)KeHHbix BFB. CoejiHHeHHii IE h 4a uoKasajiM 3HaHHTejibHyio aKTHBHocTL 
npoTHB BHpyca renatHra B c EC50 0,25 MKr/wji h 1,5 MKr/MJi cooTBCTCTBeHHo, 

HHrH6Mpyfl BHpyClIblH penJlMKBTHBHWH ZlHK-HHTepMej[lHaT B CpaBHCHHH c KoiirpojieM 
H He npOHBHJIM UHTOTOKCHHHOCTH HO KOHUCHTpaUHH 50 MKiVmH H 200 MKF/mJI 

cooTBCTCTBeHMo (Sl>200). 3 ^Okchmhho.2\3 '-AHiieiiOKCHHyKJieoaHjiLi, coiiep>KaiuHe 
25 iipypHC npHpo;iHbie HyKJiCHHOBbie ocHOBanHa (coeiiHHeHMa IIE+IIZ . NE-fHZ h 
ITE+ITZ) TaKMce noKaaajiH aKTHBHOCTb npoTHB BfB c HecKOJibKo MCHbiuMMH 

BCJlHHHHaMH EC^{| 1 0 MKF/mJI. 10 MKH/mJI H 7 MKr/MJl COOTBeTCTBCHHO. 

AKTHBHOCTb B 0TH01I^^ HMM JPyrHX BMPVCQB. Hccjie^iyeMbie 

COCJIHIieHHfl He npOHBHJlH aKTHBHOCTH H UHTOTOKCHHHOCTH npOTHB p^^a HHK- H PHK- 

30 BHpycoB, a HMCHHo: coxsackie viru.s, poliovirus, parainflucnza-3, reovirus-l. sindbis; 
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• semliki forest. c>aomegalovims b pasnHMHbix Kyiihrypax kjictok (E^SM, HeLa, Vero. 
HEL). CoeiiHHeHHH IE. 3E+3Z, a TaK>i<e HeKOTopue coenHHCHMH CTpyKxypbi 4 
noKasaJiH HH3KyK) aicTHBHOCTb npoTHB varicella zoster virus, c BejiHHHHaMM EC50 20-50 

MKr/MJI. 

5 

UMTOTOKCHHECKHE CBOHCTBA . ZlaHHbie mynrnm UHTOTOKCHHecKofi 
ain'MBHocTH noKaabiBaioT, hto coeiiHHeHHS! no nacTOHiueMy H3o6peTeHHK) hbmiotc)! 

yMCpCHHO TOKCHMHblMH JlJlfl KyJlbTyp KJICTOK CEM/0 H MT-4 H MaJIOtOKCHHHblMH B 

OTHomcHHH EgSM, HEL h Kyjibxyp kjictok HEP G2. 

10 

TaKHM o6pa30M: 

-3'-OKCHMHHO-2\3'-ilHJie30KCHHyKJie03H;ibl IiOKa3bIBaK>T SHaHHTCJlbHyK) 

aKTMBHOCTb iipoTHB cJie^iyioinHX BHpycoB: BHH-1 M BHH-2, BHpyc reiiaxHra B, Blir-l 
M Bnr-2, conocraBMMyK) c aKTHBHocTbio coej[iHHeHHH. HcnonbByeMbix b Me;iHUHHe 
!.^ Rjin repanHM 3a6ojiCBanHH. BbnwBaeMMx 3thmh BMpycaMH; 

- cocztHHCHHe IE aBJi^ercfl nepBbiM npHMepoM HyKJieo3HOToro anajiora, 
noKasbiBaiomero aKTHBHocTb npoTHB Tpex pasjiHHHbix KjiaccoB sHpycoB (PMEA 
aKTHBCH npoTHB BHH H Bnr, HO HeaKTMBCH B OTHOuicHHH BHpyca TcnaTHTa B; ^TC 
aKTMBCH npoTHB BHH M BHpyca renaxHTa B, ho HcaKTHBCH npoTHB BFir); 

20 

-OnnUM H3 MCXaHHJMOB B03HHKHOBeHHJ3 peSHCTCHTHOCTH K aHTHBMM 

HyKjieo3H;iHbiM anajioraM h, b hbcthocth, k AZT ^bjihctca noTepa cnoco6HOCTH 

nOJlBCpraTbCfl 4^0C4)OpHJIHpOBaHHK) HejlORCMeCKOH THMHilHHKHHa30fi B KJICTKaX, HTO 

HCKJironacT hx jiajibHcfiuiee nocjieiiOBaTejibHoe npcBpamcHHC b aKTHBHbifl HyKJieo3HA- 

25 5>TpH(})OC4)aT. HaCTHMHOe COXpaHCHHC aHTHBMM aKTHBHOCTH B CEM/TK' KJlCTKaX 
THMHHOBblMH 0KCHMHH0-HyKJie03HMMH IE H 3E4-3Z H npaKTHHCCKH HOJIHOC 
COXpaHCHHe aKTWBHOCTH UHT03HH0BbIMH nyKJie03HJiaMH IIE+IIZ KOCBCHHO 
CBH/iexeJlbCTByCT 06 OTJIHHHHX B hx MexaHH3MaX JXCHCTBH^I no CpaBHCHHK) CO 

crpyKiypHbiMn anajioraMH, hto MO)KeT no3BOJiHTb HiSoKaTb npo5;ieMbi KjieTOHHOM 

.30 peSHCTCHTHOCTH npH XHMHOTCpanHH 3'-0KCHMHHO-2\3'-HH;ie30KCHHyK;ieO3HJiaMH. 

HaMOOJiee aKTHBHWe COeilKHCKHJ! B COOTBCTCTBHH C HaCTOflflZHM 

M3o6peTeHMeM - \E. ero aucTHJibHwe npoHSBOiiHwe 3E+3Z nsnniorcsi CHHTCTHHecKw 
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JierKO HOCTVnHblMH COejlHHeHHflMH. ThK. 1E^ CHHTe3HpyeTCfl H3 THMHUHHa B 3 CTaaMII 
C HeonTHMH3HpOBaHHbIM CYMMapHbIM BblXOilOM 63%, 

TaSjiHua 1 . KoH4)opMauHOHHbie napaMerpw aHaiioroB IE h 2Z b cpasHeHHH 

C THMHilHHOM ^' H AZT °. 



CoeziMHCHHe 


IE 


2Z 


AZT 
MOJiCKyna 1 


AZT 
MOJiCKyjia 2 


dThd 


KOH(})OpMaUHJI OTHOCHTCJlbHO 

CBH3HN r-cr 


anmu 


anmu 


anmu 


anmu 


anmu 


X(04TrNlC2). C) 


-118,1 


-118.9 


-125,4 


-172,0 


-139.4 


P, 4)a30BbiH yroji 
nccBiioBpameHMfl. C) 


115.6 


147.7 


173.3 


212,2 


187.8 


H-'m (MaKCHMajibHa;! 
aMnjiHTyiia 

nrpRnnRnflTiTPiTUfl ^ 


25,7 


3K2 


32,4 


36,3 


37,8 


KoH4)opMaun5i 4)ypaH03Horo 
UHKjia 


C\^'OK30l 


C\^-3K30/ 
C2''3Hd0 


CT-3Hdol 

Cy-3K30 


C2'-3Hdo/ 

C2''3K30 


CT-3Hdol\ 

Qy'3K30 


K0H(})0pMaUHfl OTHOCHTeJlbHO 

CBJI3M C4'-C5* 








mpauc 


mpanc 


y, (05^C5T4T3'), 0 


43,1 


48,8 


50,8 


173,5 


172,8 



'3KcnepnMeHTajibHo riojiyMCHHbie napaMerpbi: 



"^riapaMeTpbi bshtw cootbctctbchho h3 Young, .D.V.; Tollin, P., Willson, H.R. 
The crystal and molecular structure of thymidine. Acta Cn'si. 1969. B25. 1423-1431 .; 

rypcKa«. r.B.: UanKHiia. E.H.; CKaiiTUOBa. H.B.: KpaeBCKHii, A.A.; JlHHiieMaH. 
C.B.; CrpyHKOB. lO.T. PcHxreHOCTpyKTypHoe HccjieuoBaHHe cneuH4)HMecKoro 
HiirH6HTopa oopaTHOfl TpaHCKpunraabi - 3'-a3H;io-2\3'-jiiLie30KCHTMMHiiHHa. }\ok:\. 
AKiXR. HavK CCCP. 1986. 291. 854-859. 
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ripoMbimjieHHaA npKMeHHMOCTb 

HacTo«mee H3o6peTeHHe npnMeHHMO b (j)apMaueBTHHecKOM npoMbimjieHHOCTH 

iUlH nOJIVMeHHfl H3BeCTHbIMH B OpraHHHCCKOH XHMHM MCTOiiaMH HOBblX npOH3BOJlHbIX 

5 3-OKcnMHHO-2,3'-iiH;ie30KCHHyKJieo3HiioB, oDJiajaaiomux npoTHsoEHpycHOH 

aKTHBHOCTbK) UIHpOKOrO CnCIOpa iieHCTBHH B OTHOnieHHH BHpyCOB HMMyH0iie4)HUHTa 

HCjiOBCKa (BHH). npocToro repneca (Brif) h Bwpyca renaTwra B (BFB). 
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OOPMYJIA H30EPETEHM5I 

3 '-Okchmhho-2 ' ,3 ' -iiHiie30KCHHyKJieo3Hiibi (J)opMyjiM: 
5 HO B 



10 



J5 




20 



25 



rjxt B - He3aMemeHHbiH vim saMemeHUbm thmhh-I-hji, ypauHJi-l-Mji, 
UHT03HH-NHJivaaeHHH-9-nji H ryaHHH-9-HJi, a R - C|-C6 ajiKHJi hjih C]-C6 auHji. 
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10 




15 



N/vwOR 

20 lE.B=Thy R=H 15E+152 . B 

2E+2Z. B=Thv R=Me 16E-H6Z . B 

3E+3Z . B=Thv R=Ac 17E+17Z . B 

4E+4Z . B=Thv R=Alk-C=0 18E-H82 . B= 

Alk= Et (4a): Pr (46); iPr (4b); 19E+19Z . B= 

25 iBu (4r); C^H^^iA^; G^Hj (4E) 20E+20Z . B= 

5E+5Z. B=Thy R=H (P-L-aHajior coea. i) 21E+21Z . B= 

6E+6Z. B=Thy R=Me (P-L-anajior coej. 2) 22E+22Z.B= 

7E+7Z. B=Thy R=Ac (P-L-aHanor coca 3) 23E+23Z . B 

8E+8Z. B=Ura R=H 24E+24Z. B 

30 9E+9Z. B=Ura R=Ac 25E+25Z . B' 

iOE+lOZ. B=Ura R=Me 26E+26Z . B- 

llE-fllZ . B=Cvt R=H 27E+27Z. B= 

12E+12Z . B=Cvt R=Ac 28E+28Z . B= 
13E+13Z . B=Cyi R=Me 

35 14E+14Z. B=Ado R=H 



i=Ado R=Ac 
i=Ado R=Me 
=Gua R=H 
=Gua R=Ac 
=Gua R=Me 
5-Et-Ura R=H 
5-El-Ura R=Ac 
5-El-lJra R=Mc 
=5-CF3-Ura R=H 
=5-CF3-Ura R=Ac 
=5-CF3-Ura R=Me 
=5-I-Ura R=H 
=5-I-Ura R=Ac 
^5-1-Ura R=Me 



PhC. 1. HcKOTOpUe CHHTCSHpOUaHHUe 3'-OKCHMHHO-2',3'- 

flHiie30KCHHyK;ie03HiIbl (CMCCb E H Z-H30MepOB) 



wo 97/49717 PCT/RU97/00201 



2/2 




• TpcxMcpHan cxpyKiypa HyKJieo3M;iHi>ix auajioroa IE m 2Z 
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